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PROBLEM TO BE SOLVED: To provide a power source 
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SOLUTION: In this power source circuit, backup change-over 
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the change-over switch 37 is turned on. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The voltage stabilizer which stabilizes the power supply supplied to a load and is supplied 
through an output transistor The cell for backup for backing up a load The comparator circuit which 
is a power circuit equipped with the above and compares the input voltage and the cell voltage for 
backup of the aforementioned voltage stabilizer, It has the change means equipped with the function 
which changes the back bias of the aforementioned output transistor to the supply voltage by the 
side of the aforementioned input voltage, or the aforementioned cell voltage for backup, the 
aforementioned change means Based on the output of the aforementioned comparator circuit, when 
the aforementioned input voltage is higher than the aforementioned cell voltage for backup, the back 
bias of the aforementioned output transistor is made into the aforementioned supply voltage. The 
aforementioned input voltage is characterized by making the back bias of the aforementioned output 
transistor into the aforementioned cell voltage for backup at the time of a low from the 
aforementioned cell voltage for backup. 

[Claim 2] The partial pressure voltage by the 1st partial pressure resistance by which the 
aforementioned comparator circuit was connected to the aforementioned input voltage side, It is what 
compares the partial pressure voltage by the 2nd partial pressure resistance connected to the 
aforementioned cell side for backup. The power circuit according to claim 1 by which the division ratio 
of partial pressure resistance of the above 1st and the division ratio of partial pressure resistance of 
the above 2nd are adjusted so that an output may be reversed in the place where the aforementioned 
input voltage is equal to the aforementioned cell voltage for backup when the aforementioned 
comparator circuit has offset. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the power circuit equipped 
with the voltage stabilizer which stabilizes the power supply supplied to a load and is supplied through 
an output transistor, and the cell for backup for backing up a load. 
[0002] 

[Description of the Prior Art] An example of the conventional power circuit is shown in drawing 1 . 
For example, the voltage stabilizer 5 which stabilizes the power supplies 1, such as Li-ion cell, and 
the power supply which a power supply 1 supplies to the load 3 backed [ RAM ] up at the time of ON 
(it is written as VR Voltage Regulator and the following), It consists of a cell 7 for backup for a power 
supply 1 backing up a load 3 at the time of OFF, and diode 9 with which a power supply 1 prevents 
current flowing backwards from the cell 7 for backup to a power supply 1 side through VR5 at the 
time of OFF. 

[0003] VR5 is equipped with the input terminal (Vbat) 1 1 to which a power supply 1 is connected, the 
reference voltage section (Vref) 13, an operational amplifier (OPAMP) 15, the output transistor (DRV) 
17 that consists of a P-channel-MOS transistor, an output terminal (Vout) 19, and feedback resisters 
R1 and R2. An output terminal is connected to the gate electrode of the output transistor 17, 
reference voltage Vref is impressed to an inversed input terminal from the reference voltage section 
13, and the voltage which pressured output voltage Vout partially by resistance R1 and R2 for the 
noninverting input terminal is impressed, and it is controlled by the operational amplifier 1 5 so that 
the voltage on which output voltage Vout was pressured partially by the operational amplifier 15 by 
resistance R1 and R2 becomes equal to reference voltage Vref. An output terminal 19 is connected 
to a load 3 through diode 9, and the cell 7 for backup is connected between diode 9 and the load 3. 
The cell 7 for backup supplies a power supply to a load 3, when a power supply 1 turns off, or when 
the voltage of a power supply 1 descends. Diode 9 is formed in the sense to which current does not 
flow backwards from the cell 7 for backup to a power supply 1 side. 
[0004] 

[Problem(s) to be Solved by the Invention] When diode is used as a means to prevent the adverse 
current of current, the voltage drop of the output voltage Vout of VR arises for diode. The voltage 
drop in diode was as large as about 0.7 V, in order to secure the required voltage Vbk by the load, 
had to set the output voltage Vout of VR as Vbk+0.7V, and had the problem that the minimum 
operating voltage of VR could not be made low as a result. Furthermore, when zener diode is used as 
diode, about A big 10micro adverse current current flows, and the adverse current current becomes 
about [ 30micro ] A at an elevated temperature. Then, this invention is the power circuit equipped 
with the cell for backup, and aims at offering the power circuit which can prevent adverse current 
current and can make the minimum operating voltage of VR low. 
[0005] 

[Means for Solving the Problem] VR which the power circuit of this invention stabilizes the power 
supply supplied to a load, and is supplied through an output transistor, The comparator circuit which 
is a power circuit equipped with the cell for backup for backing up a load, and compares the input 
voltage and the cell voltage for backup of VR, It has the change means equipped with the function 
which changes the back bias of an output transistor to the supply voltage or the cell voltage for 
backup by the side of input voltage, a change means Based on the output of a comparator circuit, 
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when input voltage is higher than the cell voltage for backup, the back bias of an output transistor is 
made into supply voltage. As for the time of a low, input voltage is made to make the back bias of an 
output transistor the cell voltage for backup from the cell voltage for backup. 

[0006] When a power supply can supply sufficient voltage, supply of the power supply to a load is 
performed through VR. When the input voltage of VR is higher than the cell voltage for backup, a 
comparator circuit controls a change means and makes the back bias of an output transistor supply 
voltage. As for a comparator circuit, the input voltage of VR controls a change means from the cell 
voltage for backup at the time of a low, and the back bias of an output transistor is made into the cell 
voltage for backup. Since the output transistor is turned off [ it ] and the diode of a retrose is further 
formed by the power supply side from the cell for backup of the PN junction between the terminal by 
the side of the power supply of an output transistor (drain), and the substrate at this time, even if it 
does not form the diode for antisuckbacks separately, the adverse current of the current from the 
cell for backup to a power supply side can be suppressed. Moreover, since diode for antisuckbacks is 
not formed separately, it becomes unnecessary to take into consideration the voltage drop by the 
diode, and the minimum operating voltage of VR can be made low. 
[0007] 

[Embodiments of the Invention] The partial pressure voltage by the 1st partial pressure resistance by 
which the comparator circuit was connected to the input voltage side, When the partial pressure 
voltage by the 2nd partial pressure resistance connected to the cell side for backup is compared and 
the comparator circuit has offset, so that an output may be reversed in the place where input voltage 
is equal to the cell voltage for backup It is desirable that the division ratio of the 1st partial pressure 
resistance and the division ratio of the 2nd partial pressure resistance are adjusted. Consequently, 
even when offset exists in the difference input transistor of a comparator circuit, a comparator 
circuit can be operated certainly. 
[0008] 

[Example] Drawing 2 is the circuit diagram showing an example. It has VR21 that the power supply 
from a power supply 1 should be stabilized and supplied to a load 3. A power supply 1 is connected to 
the input terminal (bat) 23 prepared in VR21, and the input terminal 23 is connected to the output 
terminal (Vout) 27 through the output transistor (DRV) 25 which consists of a P-channel-MOS 
transistor. The output terminal 27 is connected to the load 3, and the cell 7 for backup is connected 
between the output terminal 27 and the load 3. As a cell 7 for backup, primary cells, such as a button 
cell, a rechargeable battery, a super capacitor, etc. can be used. 

[0009] VR21 is equipped with the operational amplifier (OPAMP) 29, and the output terminal of an 
operational amplifier 29 is connected to the gate electrode of the output transistor 25. Reference 
voltage Vref is impressed to the inversed input terminal of an operational amplifier 29 from the 
reference voltage section (Vref) 31, and the voltage which pressured partially the output voltage Vout 
of the output transistor 25 by feedback resisters R1 and R2 is impressed to a noninverting input 
terminal. Between the terminal by the side of the ground of a feedback resister R2, and a ground, in 
order to intercept the penetration current at the time of an inoperative, the bias switch 33 which 
consists of an N channel MOS transistor intervenes. 

[0010] The back-bias changeover switches 35 and 37 which consist of a P-channel-MOS transistor 
are connected to the substrate of the output transistor 25. A changeover switch 35 connects the 
substrate of the output transistor 25 to a power supply 1 side, and a changeover switch 37 is for 
connecting the substrate of the output transistor 25 to the cell 7 side for backup. VR21 is equipped 
also with the comparator (a comparator circuit, COMP) 39, the partial pressure voltage by the partial 
pressure resistance R3 and R4 connected to the input terminal 23 side (power supply 1 side) is 
impressed to one input terminal of a comparator 39, and the partial pressure voltage by the partial 
pressure resistance R5 and R6 connected to the output terminal 27 side (the cell 7 side for backup) 
is impressed to the input terminal of another side. It connects with the changeover switch 35 through 
the operational amplifier 29, the bias switch 33, the changeover switch 37, and the inverter 41, and 
the output terminal of a comparator 39 controls turning on and off of these each part by size of input 
voltage and the cell voltage for backup. The power supply of an operational amplifier 29, the reference 
voltage section 31, and a comparator 39 is supplied from the power supply 1. In this example, VR21 
surrounded with the dashed line is formed on 1 chip. A change means to constitute this invention is 
constituted by changeover switches 35 and 37 and the inverter 41. 
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[0011] Next operation of this example is explained. Through VR21, by the normal state which supplies 
a power supply to a load 3, the input voltage Vbat by the side of an input terminal 23 is more than the 
output voltage Vout by the side of an output terminal 27, "H" (high-level) is outputted from a 
comparator 39, an operational amplifier 29, the bias switch 33, and a changeover switch 35 are turned 
on [ them ], and a changeover switch 37 is turned off [ it ] by the power supply 1.. Thereby, the back 
bias of the output transistor 25 becomes input voltage Vbat. Output voltage Vout is controlled by this 
state by fixed voltage by the operational amplifier 29. 

[0012] When input voltage turns off, or when the voltage of a power supply 1 falls from the voltage of 
the cell 7 for backup, the output of a comparator 39 is set to "L" (low level), an operational amplifier 
29, the bias switch 33, and a changeover switch 35 are turned off [ them ], and a changeover switch 
37 is turned on [ it ]. Thereby, while the output transistor 25 is turned off [ it ], the back bias of the 
output transistor 25 becomes the voltage of the cell 7 for backup, and, in a power supply 1 side, the 
current which flows backwards through an output terminal 27 with the diode of a retrose from the cell 
7 for backup turns into only current which flows the partial pressure resistance R5 and R6 from the 
cell 7 for backup by the PN junction between the terminal by the side of the power supply 1 of the 
output transistor 25 (drain), and a substrate Current can be prevented from almost flowing for the 
partial pressure resistance R5 and R6 by using the thing of high resistance as partial pressure 
resistance R5 and R6. Thus, since adverse current current can be prevented without using diode, the 
minimum operating voltage of VR21 can be made low. 

[0013] Moreover, since the power supply of a comparator 39 uses the power supply 1, it does not 
consume the power of the cell 7 for backup. Moreover, a difference is given and adjusted to the 
partial pressure resistance R3 and R4 and the division ratio of R5 and R6, and when input voltage 
becomes low from the cell voltage for backup, it is made for a comparator 39 to surely output "L", 
when a comparator 39 has offset, moreover, although chip area becomes large since diode needs a 
big area in order to secure the output current in including diode in VR with the conventional 
technology and constituting from one chip, since the element which passes the big current in addition 
to an output transistor is not needed according to this invention, it can perform suppressing the 
increase in chip area and constituting a power circuit Moreover, although the P-channel-MOS 
transistor is used as an output transistor in the example, an N channel MOS transistor and a bipolar 
transistor can also be used. 
[0014] 

[Effect of the Invention] The comparator circuit which compares the input voltage and the cell 
voltage for backup of VR by the power circuit of this invention, It has the change means equipped 
with the function which changes the back bias of an output transistor to the supply voltage or the 
cell voltage for backup by the side of input voltage, a change means Based on the output of a 
comparator circuit, when input voltage is higher than the cell voltage for backup, the back bias of an 
output transistor is made into supply voltage. Since input voltage was made to make the back bias of 
an output transistor the cell voltage for backup at the time [ cell voltage / for backup ] of a low, 
adverse current current is prevented, and since diode is not used further, the minimum operating 
voltage of VR can be made low. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing an example of the conventional power circuit. 
[Drawing 2] It is the circuit diagram showing one example. 
[Description of Notations] 
1 Power Supply 
3 Load 

7 Cell for Backup 

21 Voltage Stabilizer (VR) 

23 Input Terminal 

25 Output Transistor 

27 Output Terminal 

29 Operational Amplifier 

31 Reference Voltage Section 

33 Bias Switch 

35 37 Back-bias changeover switch 
39 Comparator 
41 Inverter 

R1, R2 Feedback resister 

R3, R4, R5, R6 Partial pressure resistance 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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